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PROBLEM TO BE SOLVED: To produce a new 
compound, comprising a specific homo erythromycin 
A.11,12-hydrogenorthoborate and useful for an inter- 
mediate, etc., for producing azithromycin dihydrate 
which is an effective therapeutic agent for sexual, res- 
piratory and dermal infectious diseases, etc. 

SOLUTION: This new 9-deoxo-9a-aza-1f ,f 2- 
deoxy-9a-methyl-9a- homoerythromycin A. 11. 12- 
hydroge north ob orate is represented by formula I (Me 
is methyl) and is useful as an intermediate, etc., for 
producing azithromycin (9-deoxo-9a-aza-9a-methyi- 
9a-homoerythromycin A) which is an effective ther- 
apeutic agent for sexual, respiratory and dermal in- 
fectious diseases. The compound is obtained by dis- 
solving 9 deoxo-6 deoxy-6,9-epoxy-9,9a-dihydro-9 a- 
azahomoerythromycin A in methanol, adding sodium 
borohydride to the prepared solution under cooling 
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(54) 7S>hnv>f >C- 2frft®<Dmm.V*V>*m# 



(57) [Sft] 

+^-9, 9 a -2/b Fo-9 a -Ttf^xy XO? 
^^>A^6ffl^T^X^i^J:0^f6^lS9-7 r ^^y 
-9a-71f-ll, 12-m^-9a-^fJb- 
9a-^xyxP7^^>A • 1 1 , \2-ykMt)l 

rami toyfim*, a«ft*fr-c«fo*^«a5# 





m>mi] 9-r**y-9a-7tf- 1 1. 12 

>A • 1 l. 1 2-*^;Uh*^g(xxr;k 
[«J»I2 J *ffl«5M09-^*y-9 a-Tlf- 
9 a-y*;t/-9 a - **xy*nW^>A£ISj£-r 

[»#S3] jMWisog-^+v-g a-rtf- 

9 a-^ *;V-9 a - **xy XDV^>>A£t?ji*f 

[fj§*g4] 9-r^+V- 9 a-71f- 9a->^ 
jl- 9 a - *^x y x a W A*«fiT StfSr* 
9-f**V-9a-7f-l 1. 12-m 

i. iz-ttwhwmxzTfrttmmtpvft 

[19*86] fflNfcPitltrft** »*54X«5IE 

[11*57] 9-7 s **V-9a-rif- 1 1. 12 
-ft^is- 9 a-y ^;W-9 a -^^x |JXP7^> 

>a - 1 1, i 2 h^^sxxf-^issjS'r 

S*Sr*oT, 9-ft+V-9a-7f - 1 1, 1 
2-ft+^-9a-^xVXD-7^»A -11, 
1 2 f^^Mx^^i/S^BGi^'^^AT;!/ 

[ m>m 8 ] #ns«^ rth-hwi^ao* 

[ff*B9] 9-f***V-9 a-7tf- 1 1 . 12 
-f*t$/-9 a---**x'|XP7>f^>A • 1 1, 1 

T, 9 -rtf+y- 6 6 , 9-x#+~>- 

9. 9 a - ^b Fn- -9-a -T-lf^x y XG7^» 
A«(W«t F "J * a* jg«<t t/c©-* * y-;i/ 

1 0 ] 9-^+^7-6-^+^-6. 9 
-x#+^/-g, 9 a-i^b KD-9 a-7if^^xy 
Xnv-r2y>A«r**{t*^3R^ F »J A <!: 3 it * 

1] 9-r^+y-9a-71f-9 a-* 
tx'M07^»A«:S8t5*ar*ot t 9-r 
**y-6 --f^+^-6. 9-x^+i/-9. 9a- 
KP-9 a -71f*<=exy*pv^>>A£, MUSI 



(2) »HHil 0-72482 

2 

[H*Sl 2] 7^3-;W^^y-ji/X«x^y- 

1 3 ] «#asrc*5 v m#r 1 ixk 1 2 

[»*B14] E#*S3-1 0$oE.V$>*>, BMBSl 
1-13 CDl>Tft#> 1 WceB<JE&ffi. 
10 [2&W0f*aBfc§*WJ 
[0 00 1 ] 

[*W©«-r5S9IS»If3 *»9Utt fc 9-7 r *+y-9 
a-7f-l 1, 12-m^-9a-^^l/-9a 

»?»xx^- 2*fPft, M'9-mv-9a-7 
tf- 9 a - ^^-9a-to yxnv>f >»A ■ 2 

[000 2] 

20 [fi£*<DSa5] 7^Fpv^»(1 9-^+y-g 
a-7f-9a -J?)l>- 9 a -^xy^ci7^» 

A©usAN-)8«fer*9t 4 mMo&a&m (r«f 

5 4 FS) ©m©W*««U *LTttWJBSfefit Pf 

~C#>£ (H.A. Kirst, CD. Sides, Antimicrob. Agents 
Chemother, 1989, 33, 1419-1422) . C©V^ 

nv^$/>tt, Djovici G. KobreheKC^^^+'-^F 
fftS 8 9 2 . 3 5 7 m&VZ<Dmm$¥tr: & £^S#Hf 
30 M4, 5 1 7. 3 5 9#{C*^CClBiSSn, 9-r** 
y- 9 a -71f-9 a -*tx'J7P7^»A (3) 
*+Bti*;i/A7^-rb F*»*©fi^}Kt?^oa*ji/ 

weller-Clarke ^0*J»«ggi«^«:«-rac iCC<fc 

[0 0 0 3 ] 9— 7 r *+V— 9-a -7 If— 9 "a-**x 
yXP7>fy>A (3) ©£J5£tt, S. Djovic £ C. Ko 
breheK£J:£*®#f*3g4. 3 2 8, 3 3 4^, 
J. Chem. Soc., Perkin Trans. I, 1986, 1881 CtfEit 

b Fa - i o-r^+y- l l -71f xy *pv>f v> 

• xy^07^»AiaSt Ka+^;U7 5>©SJ£ 

x'jxni7^»A(D^A ( 1 ) £f#£ ; 

• xy^p7^»AW>'A (l ) ©&{itcj:9 k 
-f^x-r^ 9-r^ + y-6-r^ + 5>-6. 9 
-x^K+^-9, 9 a -^b Fa-9 a-71f^^xy 
^D7^>A (2) *f#S. CC-f^x-fW 

50 **i*ffi^jStt k W09 4/2 67 5 8Rl>'3-P? 



3 

A#3F0. 1 3 7. 1 3 2fcfcSatt3fiTi,>£. #B8f 
$tm4, 3 2 8, 3 2 4^«, C©>f^x-r^ 4 
XV XU^j^><b**i/2±iPh)ti$ktZ> Beckmangft 

.y^y-WTO^/x-f^ (2) (Dimity 

%+ v y * ATcomib^ x vxizimt Lx<mmt& 

v-9a-71f-9a-#*xiJ';*aWt/>A (3) 

-x*+7-6 9-x#*5>-9. 9 
a-$/tFP-9a- 71f #*x 'JXP7^»A 
(2) ©STctt, «T02«<oa&S*S«:j:t}tf5c 

a) zksRffc**** h u^A-cco^^^-^+o'cro 

^^(DSIfKf^^&tfT. 3fcfc?|flIl,fc:*iRtt, R 

ttTkffliao^&rTlfxu^nv^^^ (3) 2 o 

^» (6) 6C&*^*E«l,TC»S (S. Djovic 6, 
J. Chen. Soc.,Perkin Trans. I, 1986, 1881) 0 

b) WE (7omE) -conKfta^rcDMSfck^b. 

[0 00 5] 7^hP7^> (4) €r»Sfca{>«:*H 
^ftf4, 5 1 7, 3 5 9-^SCf 3. Chem. Res., 198 
8, 132 ; idem miniprint., 1988, 1239 Tffll* 
^^^Eschweiler-ClarkeS^i, £gfe^SJ£-&j££ 30 
Or. 7S> 9 - rt^V- 9 a ~7tf- 9 a 
xy^pv-Y»/>A*6>SS3l3<ii#Jl'Ar 5 F<Z>»£ 

PV^> (4) ©»j61B#flftW (S. Qjovic i C. Ko 
brehel, J. Chem. Res., 1988, 132 I TkXf idem minipr 
int., 1988, 1239) & v ^ft# 2 @<9&,§iJF^ IP*® 

stt 1 ( 4 ) i*®stt*s H B B 2 ymm ( 5 ) r# 
9 8. 650 KiaiscDiio . femtbm&oimmzttz m 

[0 00 6] 

^Sftr&o, -rsyx-r;u 9-f^+v - 6 -f" 

sMr^-e, 9 -x#^>-9, 9a-2/kFD-9a 
-7tf**xy*oW»A (2) *>6ai^LT, 4 
1ST? 9 -<f - 9 a -Ttf - 9 a 9 a 

27kWB5 (5) fcSSCifc&S. CCKfB4&$ti£# 

t»&*i4 2o©>Mfc»». oMO-Wv-Oa 50 
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-71f- 1 1, 12-f^>-9a-Wxyxo7 
^>>A -11.1 2-*JR*;l/h*->Kxxf-;b 
(8)Rc;9-f s **V-9a-7tf-l 1. 12-f 

•11,1 2-*3R*^>*'5«xXf-;U (9) OffiM 
*S*UT(,»«. 7^hP7^ VXDKSttS (4) 4 

7-feh>/*ig^*r#RStt2*WBjS (5) <d*S 

[0 00 7] 

&$$}t, 3. Chan. Soc. , Perkin Trans. I, 1986, 18 
81. 3. Chem. Res., 1988, 132 ; idem miniprin 
t., 1388, a239fcfctfS£j$fe4)»M* (S. D.iovic 

/x-f^ 9 -f r *+V-6 - ft*V-6, 9-x 
tf*^-9. 9 a-^b Fn-9 a-71f**xy;*a 
*7^t/>A (2) *671fx>;^nv^5/>*»-5J|5» 

[0008] ctihm$K.£~z>x, *«w«6tt^©a 

■ ^ ;/x-f^ 9~ f^+V- 6--Tt^^>~ 
6, 9-x#*>>-9, 9a-2/fc KP-9a-7tf* 
^xijxp-7^»a (2) (DSftWcSfl:«:J:*aK 

9-T**V-6-'T**i'-d, 9-x**?>-9, 
9a-^t KP-9 a-71f^xiJXP7^>»A 
(2) ©jl7cCcoc»r**lBtclE«l/fc>&ffitt, <£E 
(3-1 0 ME) rM«iora#fl}#rgtt^(D#aET 

MXti2NStK7K^^fflc^c<bK:j:^S»i7k^{fccc 

a5cierattjas&fe© (12-1 6b*hi) -c* 

0, *LT9-f***V-9a-71f-9a-#*xy ■ 

^pv^»a (3) zmm-rztcisbvmmm'E* 

[000 9 ] • h y A-C©«tc6CJ: 0 

f§6nfc9 -f**V-9a-nf-9a-*txt;^ 
P^v>A (3) (7ifxyxp-?^») itycffft 
-r&^tt«j©ttit«:*$ii-c, SciR«:iBtt3tifcCi©4 
^09-mv-9a-7f-l 1, 1 
2-m^-9a-^xyxP7^i/>A -11. 

12-***JUF#$«x*f-;l/ (8) 0|£fiE**ffl?? 



C4) 



10-72482 



• *3Wt*->J!W- r * A-C©S7c(C<k»)ff htitcTV 

x y x a -7 a is > h mm z n & 9 - ? * * v - 9 a - 

71f-9 a 9a-*tx'JXa7-f-»A 

**V-9a-71f- 1 1. 1 2-f r **->-9 a-.* 
?;l>-9a-**x';xnv.^>A • 1 1. 12-* 
X4-*h*9Hxx?'* (9) ©?S3E#tSfl?;*ft7;:„ 
[0 0 1 0 3 ch6 11, l 2-*^;i/h*'i7S[ix 10 

41WS©«©n/ci>Wi5 ( "Protective G* 



roups in Organic Synthesis", T.W. Greene, W/ley & 
Sons, 2nd, pll5, 141 173: R.J. Ferrier, Adv. 
Carbohydr. Chen. Biochem.; 35, 31-80, 1978). ita 

to (8) rv (9) icisvzt^mQfflm. i, b-n 

tfaCOUT, ^MT-^-^jcfflPM^. -o*>3HMAC 
StfHMBCCtotte^NMR^iCfcffcUc. C© 
WavJYVl lftRVl 2<4£ t &«>SOH*«. * 

©ie»^F-#&^-r a MtK a o t i » a: i »a»*> 

[00 113 
[*13 











4 










3 




4 




8 


9 


l 




7 1 , 


94 


7 2, 


32 


79, 63 


7 9, 


4 0 


c„ 


72. 


63 


73, 


08 


76. 46 


7 7, 


0 9 



•M:CDC1 3 

• T = 2 9 3' K 

• a H<Dv = 40 0MHz : C 13 <Dv= 1 00, 61MHz 

[0 0 12] *mi<DmtfiVi>Z>9 9 1, 1 2 - r^>- 9 a - ^x>J xav^y>A • 

71f-9 a - y W - 9 a - **xy ^pv-f i/>A 11,1 2 -*gt*;W h*^Kx*r-;l> (8) 3&if#6*i 
(7^hD7^>») (4) ©£«6&ffitt, ^JSEO*IB 

ftibril. 1 2-^*A>h*9»x*?-A> (8) -»2Ig». 9-r**y-9a-71f- 1 1. 12 

Rtf (9) ifflWCi, o*9«ifc£f»€>ti3£j0E -f***5/-9a-**x»J*uWS/>A -11.1 

iSLfc&frr. .9-f**y-9a-7if- l 1,12 h-H;*) *rjiiftT"ca7cW7^*;Mfc"rsct* 

-m'>-9a-^^-9a-fetjXP7^ 30 C©*0#rtt % 9 -7^ + y - 9 a -71f 

>A • 1 1 , 1 2-***^h*$Kx*^M9) <D -11, 12-^ + ^-9a-^^-9a-*^x 

IlIl*^jK^tf5-S , C*^ 0 r^1f^x;l/71fxyxnv yxa7^»A- 1 1, 1 2 -*JMvb h t>«x^ 
^> (6) SCfftf^Jl/7^hD7>fS/> (7) (9) imbtiZ. 

(Wtfm&SSMl) ®mfi<DimtcWVtj:< % im*)\> h [0 0 l 4 ■] • ffSXStt. WfflftR (»* L< ttT-fe 

t^Sx^f^ (8 ) RV (9 ) itt<DSSfc*/NRlS hx h »JA0 *?&tf#«S8 (W£ L < IttWOfc) <D& 

fc*-cm>?*> 9 Ctxh±X\t. TVWUisy ftTr, 9 -y**V-9 a-7tf- 1 1 . 12-ft 

(4) <D^CCfeCtS^*fi^T*-5c ^^£LTCD9 ^>-9a^^-9a-^x»jXP7>(y>A • 
— ftf+y-9a-71f- 1 1. 12-f**i/-9a 11. 1 2 -*JR*A ht^Kx^^ ( 9 ) £ifl*# 
->^-9a-^X'jXP7^>A' 11,12 »ffltt<D7^ h (4) *f#SXIlt? 
-*»t^F*9ix^(9) <D«Ktt. ®Stt7 40 

^hP7^» (4) tD7^hav^» • 2*Wft -04Xg{J v »Stt7^ h O v-f >">?:7-fe h >£* 

(5) ^©Rfb(ctotfS*3£B3^r*S. 0ig^«^6BJ6SLr, 9 -xtf+y- 9 a -71f- 
[0 0 13] C^Ur. CCDf£9J©gW£$%# k #0 9a-^^-9a-^x'J^D7^»A • 2tKW 

XgfcdfrtfffiCCfcflSfcftS : W (7^FP7^» . 2*fn^) (5) £ff£X*TC 
•SllXgtt. -lO-OTt. *JR{t 

h 'J^At^^x-f^ 9--f**V-6 [0015] 7^hP7^» * 2*W»tt, ^©SH 

-x^^v-6, 9-x#=^>-9, 9a-5/tFD- Wft7 ? WKJ:-?TCRfi147>> hP7^ £/>3^6SS 
9 a -71f**xy ^dv^S/>A (2) *a5E-T5X tiS : 

ST**. C0*fficr>H»fl^litt. Jsa«3WSaEL& a) 2*fflttStt, fe> ( 4 . 5 

l>*Wft*T^bft> 9-x**y-9a-7if-l 50 lcS^ri>S. ctitt, 39Mftc#£tc£<r>ffi 



(5) 



10-72482 



b) 7s?na-7 4^>- 2*mi<!msmam (tg 

A) B. ^»S*iil/rSEft^[©<ci,»^D5» _ 

#e>. 2 0 0-C-C4. 5-5 %<Dammm^^r. y 

(DSC)B. 1 2 6-1 3 5-Ct?^8iUff?.m-©fR* 



*&©??££7kU -£©ag©|ffl{C27~34ca 1/g 

d) |f*SS3!©KB rr©^^!RjR^^ h;Wi. BJ§ 

[0016] 
C»2] 





&iSt47^Fnv^» 


y (cm -1 ) 


y (cm -1 ) 


3500<t3600, 2$«wOF 


3 5 0 0, l*©*EC^OK 


1 340 




127 Oil 28 5, 2*®»1^>F 


1 2 8 0, l*CDigEli/^> F 


108 0 





[0017] 
[gtfcH] 

9 - -9a- 7 if - 9 a -fr^x 'J^P7^> 

2 gtfM $ ^x-ri 9 --r^^V - 6 - x^^^- 
6, 9-x*'^>-9, 9a-S>t FP-9 a-71f# 
^x»J^D7^»A*4 Om 1 ©tK*<D4. 8 m 1 CO 20 
B«0iB«fc»*U 2g<D5%S£^ft1^ (*# 
6 0%) £JJ0x.. fU75 P s i <DEEa7r*3Rfk*W3K 



1 0 0m l©ttfb^*U>il 0 0m l©*te»U ?k 

;Ktg£2X5 0ml(D^y*U>r}flfflU 

1. 55 gCD9-rt + V-9 a-71f-9 
a-^x"JXP7^>A^ifc 0 
[00 18] 



I R (KB r ) 
a H-NMR (CDC1,) 
1J C-NMR (CDC1 3 ) 

HPLC 
TLC 



[00 19] 9 z£*±Zjz! 



a-71f- 11, 12- 



11, 12 



9 a -fr^rx yXD7>fy>A 

8 9 gC09 -7 r *+V-6 + 9-x#* 
^-9, 9 a-^t Fn-9a-71f*^xi)xav>f 
2/>A*4 5 0m 1 <DJ £ s-Jlfcmfrl,. -5—1 

fc. ^R^J«^*MK2l«nBll^brSJ6a*2 



V... =3500 , 2980 , 2960, 1740, 1470, 1380, 

1180, 970 cm" 1 
$ = 2.3 (NMO, 3.35 (OMe) , ppm 

S = 178.9 (G=0), 72.63 (Q,), 71.94 (QO, 
57.3 (Q), 56.9 (Qo). 49.4 (OMe), 
40.2 (Wk), ppm 

usp xxini— aurii* 
R f =0.54 (Sffix-TVl- : g^x^;U : >>x?-;U7 
5 >/75 : 25 : 10 : ^feffl : x £ 

v > (rat) 

*X&m$ittc 0 gg?f£5 0 0m 1 <Di&{U?Uy£7 5 
0 m 1 b % 3 0 anSB 0 fc n 

Lr^*2 5dmI©ttffcy^b>rtttljLfc. 

rftflll/. r|^^LT8 5*(D9-7 ^ :J'*y-9a- 
71f-ll, 12-f*+i/-9a-*w;xo7-{ 
40 S/>A-11. 1 2 -*3R*Jl/h*-5«xxf-;b*ff 
fc. 

[0020] 



I R (KB r) 

l H-NMR (CDC1 3 ) 
(3P#W) 

1J C-NMR (CDC1 5 ) 
(Sfl#fft) 



t>... =3500 , 2980 , 2960, 1730, 1470, 1390, 

1170, 1090, 1060cm -1 
8 = 2.21 (NMei ) , 3.27 (OMe), ppm 

5 = 180.0 (C=0) , 79.63 (QO, 76.46 (C 12 ), 
58.7 (Q „ ) , 57.1 (Q), 49.4 (OMe), 
40.2 (OMe), ppm 



11 B -NMR (CDCI,) 
TLC 
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10 

S = 9.9 ppm G) WI =200 Hz 

R f =0.28 : BBx^;b : ^x^;l/7 

5 >/75 : 25 : 10 ; ^fefrj : x ^-V;^- 



[0 02 1 ] 9-^*=fry-9 a zZ gz 1 L L^Z 
r^-^v- 9 a - yfJl/ - 9 a -sfrfcx 'J^P?^y> 

50 g©9 -5***7-9 a-Tlf-1 1, 12-r* 
*>>-9 a-^iMU7^»A • 1 1 , 12-* 
iWh^-)ffixXf^:5 0 0m 1 <D^nn*;UAK: 
®frU iOT5. 5ml©¥»ill. 7 5m 103 

i mmmm&Ltc&, 15-2 o*ck»£p 

Ufc. 5 0 0m l©**ft|jL 20%«M*Jn^-5C<h 
fcJ:9*©S£«*pH=4fcLfc. t<Dg£**15 
»BWILrW«tB*»«l/r»rfc. 3 5 Oml OS* 

I R (KB r) 

X H -NMR (CDC1 3 ) 

(SU#ffl) 

13 c-nmr (axn, ) 

(mm) 



*JP*.rpH=9K0fc. COiB^jRil 5»BWaib 
rT®O#8»i*^L/c 0 7Jl/# Utt©*ffl* 2 x 1 

10 *l/ra8ffiftHl/te. »6tifc3«aEt2 5 0mlC!)x* 
;l/x-f\rt,"C2@8fef*U 2 9 g<D9 —f**y-9 a 
-7tf-ll, 12-f^^S/-9a-^W-9a- 
^xyxP7^>A- 11, 12-*3R*;Vh*«Jr 
8*xxf^©^*&fc. 
[0022] 



=3500, 1730, 1470, 1390, 1090, 1070cm" 1 
S = 2.00 (NMe,), 2.30 (NMe), 3.37 (CMe), ppm 



11 B -NMR (CDCl,) 

m/ e 

TLC 



[0 02 3] 9--f**y-9 a-71f- 1 1, 12- 
T**ts- 9 a 9 a-fe'J^P?^> 

A» 11, 1 2-*%*)\,Y*^Wi-*T)\'<Dm*ftM 



22g©9-f r **y-9a-71f- 1 1. 12-ft 
+^-9 a-^W-9a-^x'JXP7>fi/>A • 
11. 1 2-*l*;^^'5KxXf;^2 5 0ml<D 
7-fe hx h y;WCjg;&>U 12 5ml <0**»niL 

fc. C©fi^K2 0%tt»*toATpH=2K:U * 
l/r3 0»IB8l»*IISLfc. C<DI$tt^$£3 50m 
l©tt{fc^^U>i3 5 0ml©*<Dg^»*fca^ * 



£ = 179.9 (C=0) , 79.40 (Q t ), 77.09 (QO, 
68.84 (Q), 64.08 (C 10 ), 49.36 (CMe) , 
40.18 (l*te 2 ), 34.39 (IWe) ppm 
$ = 10.1 ppm Q) iy2 =180 Hz 

M + = 775.5 

R f = 0.38 (Sttx-fvU : i^x^;b : >>x^;t,7 
S >/75 : 25: 10; : x£y-;l///*x 

y > (S£») 

^•C, Wffi«:4 8%5K***BtDpH3&s9K:as*-CftI^ 
fc. C©fi^«*l 5»IBtt8iLrTli©W«tB*»* 
30 Ltc 0 T)Vt> U f4<D7kffi£ 2 x l 0 0 m 1 <DmtJ * V 

iSSU *Or««»£BLfc. £IS£5 0m l<Dx£y 
-Jl^fcjgffrU 6 0ml <DtK***iCc3 04MH*>WT 

4 0 WEEKS U 15g©9-f*+y-9a-7 
f-9a»^^-9a~^x^pv^y>A (7 

[0024] 



I R (KB r) 

J H-NMR (CDC1 3 ) 

13 C-NMR (CDC1 5 ) 
(35#ft) 

1 1 B - N M R (axi 3 ) 

m/ e 

HPLC 

TLC 



=3500, 3000, 2970, 1740, 1470, 1380, 
1280, 1060c m _t 
$ = 2.31 (NMe,), 2.34 (NMe), 3.38 (CMe), ppm 

£ = 178.9 (G=0), 78.03 (C), 72.32 (Q t ), 
69.88 (Q), 62.13 (Q 0 ), 49.37 (CMe), 
40.23 (NMe,), 35.92 (NMe) ppm 

8 = 9.9 ppm o) W2 =200 Hz 

M* = 749.5 

USP xxnit— fit/TC>5 

Rf = 0.62 (Sttx-f;!' : Slxf;l/ : */x*;1,7 



11 



(7) ftmW- 1 0-7248 2 

12 

5 >/75 : 25 : 10 ; IfefeSU : x£y-;U/V\'^ 
[0 02 5] 9-rt*V-9 a-T1f-9 a- ^9)1 * g<D9 - r** V - 9 a - 7 If- 9 a 9 a- 



5 1 gG[)®&tt7^hav^>>£l 3 0m 1 £>7-fe h 
C/fc*fr bT*<D^&»BLfc. 1 0 0 m 1 <D*£ 3 

fc. «ftliL^H*^iiiil,T4 0 o C'CiJ*ES:^L. 45* 

IR (KB r) l^,,., =3600, 3520, 3000, 2970, 1740, 1470, 

1380, 1340, 1285, 1270, 1080, 1060cm -1 
[0 02 6 ] »Stt7S/ h P Is^QXTV hP7^> 5K«!*9fc. 



3 5 m 1 <£>7*fe h > £ 2 7 m 1 <D7K©fi^»4BI« U > 
1 4 s©?RStt7^ha'v-f>/>S:-enK:Jjnifc. 3. 

-C«Ee«U 13. 6g<D7^hav>fS/>. 2*ffl3K 



[a 1 1 st*©7^fD7^»©^i/- F*^-rt> 

[H2] *^cD7^hnv^^>©^;i'-h^r 



[01] 



[02] 



op 




NMe* 



J- CVwm. Sac P»riftri T/wv> l, 1961, 1 8*1 . 
.1 Gtem. fe. v ttu,t32; 





(8) WmW- 1 0 -7 2 48 2 

^^-/>i7Xh^'J7X 33132 



